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ABSTRACT 

PURPOSE; To improve a conventional Z buffer (Z main buffer) and speed up a 
drawing process by providing a ZR buffer in addition to the Z buffer. 

CONSTITUTION: The drawing process is performed by using the Z main buffer 
wherein depth information representing the distance from a view point is 
made to correspond to pixels on a display screen. The Z main buffer is 
divided into MXN areas having each block composed of KXL pixels. The ZR 
buffer is stored with the maximum value ZMINR and maximum value ZMAXR of 
the depth information in the areas corresponding to the respective areas. 
The minimum value and maximum value of depth information on a polygon, 
etc., are represented as ZMIN and ZMAX respectively. When ZMIN>=ZMAXR, a 
process for referring to the depth information stored in the Z main buffer 
and a drawing process for the polygon, etc., are omitted and when 
ZMAX<=ZMINR, the drawing process for the polygon, etc., is performed 
without referring to the depth information stored in the Z main buffer. 
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VAlittfSBMlDctcj: y^y^etiSJKU :dy(Dmi^mk 
CD^/JvfflfeS V ^^iK®:/Jvfil i U =fo/jN3 V z M I N 

;*:gvMi$:ZMAXi:^U ZMINSZMAXR 
5Vx{iZMIN>ZMAXR) (Z)#^{Cttttf|aZ jil-f > 
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StfiBZ ;i >;t^y 7 r lc*&MStiSBufBIWT§WfgS:# 
Rg'TS z: h Jfc < SjKU rr:^lcM-r SfSiii^aa?:^f e) 3 1. 
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t&Saz >f ^v'^ ^y 7 r S: 1 -y X L if ^7 •fe;i'*> 
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[0 0 2 5] ST, *i§^T'i*, :K';dr>±®if^-fe;i/ 
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(I^J^T, ZC/^y77iiii?^*) izmfilyXMm^t-t 
S^ 

(8) '>;5;<i:t,l >^D«y^^^®#i^?^«$gS:. DRA 
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n^y:^iEi*^^$tiSo mi<^mmmit. ^^pi 2, u 
msrkii&^nmi 0 0. mmm^^z 1 0. Hf^s^ 
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■r <fc e) {CM^S-^^BP 2 3 0 li, JSH^CaSP 2 3 2, Z R 
A>y7r2 3 4, Z:)l^>/^^y:7r 2 3 6, ■7l/-i>,>'t 

^yyrzzs. Auy hmB2 4 o ^-^tt, 

[0 0 3 8] mmVil 2{Cti, 

-uzMmi't=.m^miizttni. v-i/y^i]--km 

[0 0 3 9] ^«37^^r4?^gpi 0 OT'li, ^'fflS 

sspi 0 2{cfaigstisy-Ayp^*^i>, s>e3*^Di?) 

mmm^^^2 i oxii, ^R'lsr^^j^rajgffgpi o ox- 

hmmm.izm-:3\ %x, s r^jrai^^os^^f *5ti 

So fi|I^> *-r, S5{C:g^-rj:e)tC, V-i/yif;^-. 
zi-7.^^m-t:t:fpx.i; h3 0 0. 3 3 3, 3 3 41C 

MmmO (XW, YW, ZW) X^^$tlSia=®3?>I^t 

^^SP2 1 4fcj;y, zn^ay^yt^iyjL^ h^cov^ 

X> •tnSr^'^S^U df> ^ 3 0 2 (D^^^fi: 

m^i:m^.t-t&nMMWh (Xv, Yv, Zv) /\J^ 

msm-&mtM7t>ti^o "^om.. i^uyi^yi^-m 

SP2 16tCJ:y, V>t)»0S^U^ye>y^oaA^t5*V 

mz. mmsmm^2 1 81ZJ:*). y.i/u-ym^ 

(xs, YS) ^oy=mm^^mmi)^yiDti^o 

[0040] 04 tCatf H^fS-^figgP 230 Xit. HM^ 

iii&SP2 1 o^cfcv^x^§e>4^?^:;^<U=r>'W# (;}<U:J>® 

hv\^=L-hmsi (.^v^y{Hizi3\>^xpmcomw ^ 
*^e>, 7K';df>i^cD^x®tri'-t2;i/&jgHt-5^aa*^^T 

fc4%S. zcDJSB^aSti, i^i'-fe;i4wHSP2 5 0i;i®iii 

*!i»isp 2 5 2 1 ^-^titmrnm 2 s 2 j: jj^ften 
So mm^mz3 2iz^i):^i^^nr^itj^-mm. m 
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,S«fgW7 Iz-I^A^y -7723 8 fC^S^ftS tU /N' l/^V 

Jglii^gP2 3 2 1 7 L/-A/>'>v 7 r 2 3 8 tCDK. fe 
:71/-AA>v:7t2 3 8i:A"l/>y 1>I1IS&2 4 0 

[0 0 4 1] r^tc. *|yg^^J<^)|Wt^cov^TI^^^a•tSo 

®tJ#^g|S2 1 0*^e)®;^<Ur^>'tt#^^*, tfir 
■fe;i/JgfiifS|J2 5 02itmW!fl^gI52 5 2®M*tCRI©{C 

HaP2 5 0ti, iSrili-r-g>tf^7-fe;b$:gSL^U -f-CDtfr^iz 

YJ^^S:fSBm»rSP2 5 2{cffi:^U #RS (M^iiil^Jk 

t^am ii*s:=ffe>. ^«)^> igiimi»T8P2 5 2ii, m 

mm^^2 1 0;!)^e)A±S4^S:^<U:^>'»$g^^cS■:5^^ 
T, ZR/''^>y:7r 2 3 4, Z;>l-f >/'«>v7r 2 3 6©if 

tfir-fe;i/SliiiSl52 5 0*>e)CD#R^#{C^bT, t<iz 
l;;i^±)l1im^2 5 Otc#B^||S:jg-&Si:e)tcMSL 
T33<o fiP*>, «iimi^9J2 5 2T't*, 7}fU=r>'W#^ 
*^A:^^nfemPgT, ZMIN, ZMAX^r^fe^il^t 
IC, ZR/'^'y:7r 2 34*^?jZMINR, ZMAXR?: 
^*ffiU ZMI NilZMAXR, ZMAXtZMIN 

4O20Dft/jNfll, ft^fflZMIN, ZMAXS:fflV^Tt> 
<):vx. d<U=r>4 0 2ii:/D>i/^fIi|!c4 0 0t<D 

fi®g8^S:#J:LT. ya>v^MJil)c4 0 0lCj;y-©U5J 
e3*lfe#^<Z)j}<U dr>4 0 2©S/m fi:^^aZM I 
N' , ZMAX' S:MV^Tt><fcV^. 

[0 0 4 2] ZR>'N'^y:7r2 3 4^®#fig^tCj:»J, 
Z ^ -f -7723 6 ©Zffl&#Mi--5j2«*^^S i: 
fiMSixfc^lcii, JgWiHll^g|52 5 2«Z^-f>yN'«y 

[0 0 4 3] j^Lhlcj;*;. bfi'-fe;i/Jgiiigp2 5 0{3U Z 
m X, YM^&|gia¥'MSIJ2 5 2ffi:^jb#H^:^$:^5 

|!lr3P2 5 2{ci3v>TgElcZ'fita)itog^*^"nril'&:^tc^o 
T^^«>^, BPt>, ZR>''«^y7r2 3 4tC*f-rS#fi^ 

z ;>i >f ^/^^y 7 r 2 3 6 tf^^s^^j^zm'^m^m^tix 

V N-s^icii, tfi^ •fe;i/fi5]iigp 2 5 0 iit-»^*^{c#fi^ 

T 2 3 8 ^(Dmmmm(Dm^jh»f}^^m t y , ^aso 

[0 0 4 4] fgMf^gP2 5 2^C^3V^TZffi<0it 

mi)^^r^^mmMizfji^x\,^fjt\>^. mmnmB^z 
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5 2«tri7-fe;i/jBHgI52 5 OtC^LT^OacD'^/ai^ hS: 

[0 0 4 5] mmmm2 5 zizMLxit. s-r 

^s'J^>mm:A±lLXi5< z:tX\ AijStl-5#HP,S 
i^^^-fe;i/iSiiiai$2 5 0 timn^^ 2 5 2 ii 

4(Dm^Wit. ZRA'«y7r2 3 4, Z^-0/N'>v 

10 7r23 6®^», T^'-fex^f^r^^y^^^fbbfe^ 
-^ict,, i^i^-tr;i/|giifg[S2 5 0<D^^?:^1-s>2^il*^ 

[004 6] ^fciygMT'l*, Z^-f>A'«y7r2 

3 6«:^^^^i^'J^**^i:Ni|;'d;fc«), ISiii«!aSl52 3 

ZR/^«y7r2 3 4l±, ^^?;fcV^X^U^* 

ZRA>y7r2 3 4{C*fbTl±l^lCT^'-fe:^T'^ 
^•rCDm^lC^3V^•rZ^'f >/'^>y7r2 3 6{C 
20 7'i'-fexL*;ft*ilJ?&:e>;&j!)''o:/S:tJ^5($®ZA'y7r#& 
tCit-^T^O!Sa)]rji'fbS:0tl-5o ZRA*>y7r2 
3 4S:-?>'Wx{crt^'r^Si:, tuiEa)tf>8S[CD!fea6^; 
^ffili!i<;^$:Sl:t-rJC?§rtffe«?), K7tC3^^J:e)fc, ZR 
7 r 2 3 4 «)Am*3}<- h h-fbb, #>K- 

hlCigfflj!!MaP2 3 2-1—23 2-4S:g^t--5^i:-t 

^^'j-fb-r s 3 ij^x^, M^siiiJt^b n i)^x^ 

[0 0 4 7] 3. m2(Dm&m 

30 HStcii, 2[s:|gq9(Z)||2«)||S6l?!l0:/n'yi'llI*^^$4x 
•5ZCA>y:7r 2 3 7/>'^fc{C|gl:tP>nTVN5*T'fe 

So :r.(DZCA>yyyZ3iiz{t. z^-iy;i-:/yr2 

^'}^<Dm7^mmmm^nx^^?>o -eur, ±M(d 
(3) (x« (6) ) izmm-t^^. aiit>z^>f>yi 

2 3 6{Cif&M3*lS^T^«^S:#fi^-rS«e;>il*^ 

fes^^icii, ig»fMS2 5 2ii, *-rzC7ty7r 

2 3 7S:#RgfSo -ebT, ZCA^y7r2 3 7{C#fiS 

40 -r/^SH^r^ffi^TbW-rs^^fCttZ cy-^^y 7 r 2 3 
#^iL/^5:V^^^C, *Ott)T, Z^l-0>''^»y 7r 2 3 6{C 
[0 0 4 8] ZC/^«y:7T2 3 7li, ^^;5;v^^=E'J^S 

ti^oT, zc>'^'y7r2 3 7icsrr-5r^'-fe:^ttz^-r 

^y^'y 7r 2 3 6 tcMf sri^irx J: y ttlSii'fbT'S, 
:intcj;U±jzEa) (3) ( (6) ) ic^^-rs^O^O- 

50 T 2 3 7 li, -T^yWyttCp^iJT'^Sfe*, 07 hH^lC 
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mmm^Z 3 2-1—2 2 3 2-A^m^-t5:it.X\ ZC 

[0 0 4 9] ZC>'^y7T2 3 7{Cliii.^^<i:t; 

^fiiPl^ti^S|52 5 2li, 3tf';dr>tf^i:ZRA*«y7r 2 3 
4{C|&|fl$tl-5ZMINR, ZMAXRt^CSt3^^T± 
izlo (3) ( (6) ) tcS^^sh^fiMLfc^^fcii, 
^0^\t. Z C/\*'y 7 r 2 3 7 (7)||^T#W$gO*$:#fl^ 10 

3 4 i:=fe, 1 :/n >v i/^izMi^t^^-t^mf^mm 

Z C/'? >y 7 r 2 3 7 tc^&^-t-S*^Mo^li, 

[0 0 5 0] 4. ||3 0||J6^ 
^3<Z)|ygMti, DRAM^®/<-J^'^-K«igS:fiJffl 

7r23 6S:, igg (A) lCS^t"J:e)l-4 X4 = 1 6 tf 20 

^BTt^X^it-rtCii^ii y tC Z ^ >f 7 T 

2 3 6CDp^$:DRAM^{CipSa5-r5i:, 09 (B) {C 

m^mm-t^ Us m^li a (Z):;^n «y ^'O^ff^W^fe^ 
»ffit-^{cti, *-f l^7BC9TKU;<.$:-feUi7 hLT 
a l~a4$:gg*iffiU mzznEB(DT \^ly:^^mR 
La 5~a 8S:Mi5^ai-ri:v^e»J;-5tc, #TKb:^ SrMM 

X\ ^f^3(DmmXii. El 9 (C) {C:5^-t«i:e)tC, M 
;t If a © aJ^T^W^^: Z^>f:y/^>V7r23 

2^fB®TKUXtC, c(7):/a^y^(Z)#ffS'(^S:3^f 

a(DTK^::^tciivNe>j;e)tc$sM-r'5o i^? 

=foi:V^ (M^«a, b, cO>^a^y;'(0||^7^'W#S:l 

[0 0 5 1] ^L-C. *Sl3<D|UgMT'li, Z:li^yA 40 
•y 7 r 2 3 6 li, j;^- K«|g$:^-rS D R AM^ 

fc«t»;«|RfeSixs, zi©/^-s^^-KT'{i, 09 (D) 
\z^^^ -5 fc, i^rjr K U^ttC A SM-^tcH«IUT^ 
3*1. ^TrKb7.ttRASM#tC|liaiLTgOI3tl'5>. 
t»£oT, m-omr K U::^{cMt-S-?- liC A S-©-^ 

■C^S, ^HfifeMT'li. ioG)^?TKi/:^tc^^-^<i:=b 

1 >^a«y^'^(7)#fTS^f^*WStlT^^S. til6oT> 
lo«:/□'y^cD|^TS«^5:#MLTV^S^^^i, CA 
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[0 0 5 2] 3CCiJ:e)lC, ZR/t>y7T 2 3 4(Dii>^< 
i: 1 ^y ^7:foNc^f£;-r-5#fTtf^5:, Z ^ ^ 
<y 7 r 2 3 6 (Z) 1 T F lyT.^CD'f- 9 t LXmHt^ 

[0 0 5 3] ^fe. ^mmit±3smmizm&^tii>^ 
<Dx\tfjt<s y^^mo^mmoymmiHX'm^(Dm^m^ti^ 

[0 0 5 4] mif. ±tsmmmxit. ^sv^ymzis 
mm^nt)m^iz^\'^x±izmmhr^tiK 

'J t[yizim^iz\f^i2;vmiz^m':>m^iz%mm 

[0 0 5 5] ±t3*iig0im*, m^jb^e.3SvHtif 

^m^^ti^m^mm^^h^ < ^j^^m^%mmiz:^^m 
(Di^^fj^mmiz^tn^, 

[0 0 5 6] tmmss^am^ mm-^m^<Dm 
fife. His-&^s©^*f«t;, ±^Mmmx'mmi^r:i 
%<Dizm^-m^(Dmm.^mmx^^o 

[0 0 5 7] tt=.. :^nmoymm^^m. mm-^^-^ 

lC'eeffl3n-5>!f-A;<7-NU«yi^, CD-ROM. yu 
v'd-'r^ xirizmM^ti^^-J^zfaV^ACDrjvzi 

vxj^^iz^mmzmmx^?>, Htc v 
[0 0 5 8] >5f-i:x^fBicjim-rs#^iai, u 

-A, 3r^7cWlc-v'^y::^;<)^^$tife^Wj!l8-?;'-A^(D 

m^<Dff-hmmz:i?mm\i^x^^. 
[0 0 5 9] t.t=.. 2^56wcfe^^TH^s•&fifeg|5, fSia^a 

^rfflvxT^aSLTt^Jcv^U rHfflov-f i^an^fcfo.- 
[0 0 6 0] 

«2/ (KxL) OTSi:t-sz:i:*^T'^, Sfe!5«)Z/^ 

v7rm>ziic/<xm^^mz-mm^x^^. ^t=.. 

[0 0 6 1] 2fs:56^9tc^nif, ;^SJ&;t^U^ft 
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Z z'? >y :7 r iSfci:b^T«M$:*&IS{c]^ji'ffcT-^ 

^'K €> r Bjlg S = 
[0 0 6 2] 7p:5§0^{CJ;till, :Jfr«yS>n.;)i^U 

fjtvSo ZRA^v^rcD^^^ej-rzc/^y^rtc 

fg^i^-So ^-LT, ZR>'t«y:7rcr)^J??fc<i:=bi:/P>y 
i7:$^tcMf5:'t-5#fT^'»^$:ZCy^y:7rtc^&;S51-S:*: 10 

[0 0 6 3] 2fi:?§B^tCj:tlti, ^^U®^-i^'^ 

Z^-r>/1^y^r®l^?rKV;^:$J-(D 

T-fes. 20 

[0064] 

[SScDffimj&tJiB^] 

imZ] m2 (A) ~ (C) It, ZMIN, ZMAX, 
ZMINR, ZMAXR(Dm^i:B-t@X&^o 

m 3 ] :^^m(Df$ 1 (Drnm^^-^-zTu v mr-fe 

So 

[04 ] ^ig^©^ 1 (Dmmm(Dmm^mwfm^^ 

[®5] 2fi:||SgM^c^3^■^■S3i'^5^?t^^t®^co^^Tt^iB^ 30 

[BIS] 
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[me] ;}fUdf>oZfit(Dft/Jv(it, ft:^«co^to:;^ico 

[H7] z RA^yyr^^n<- HtLmims^^n^m 

im 8 ] *5§^CD^ 2 cDHifeM&^t-^D >y E!T-fe 

[09] 09 (A) ~ (D) li, *#§0,§OT|g3®^M 
[laiO] «^J®^(D-MS:S^-r:/D«yi'iaT'fe 

■So 

[01 1] 01 1 (A) , (B) It. Z/N'^y^T^lCo 
1^ ^TSi^■r -5 fe4?)CD0T-feSo 

10 T'^I^ZfU^ 
12 

100 ^.3rkfi^mm.msi 

1 0 2 «Mai5 

2 1 0 IBII^SIS 

2 1 2 hHl^lff^fBllgP 
2 1 4 j^^^aP 

216 i^u^ytf^^r^oasp 

2 1 8 ^Si^^gP 

23 0 mm-^m^ 

2 3 2 JgH^fiaSP 

2 34 ZRAyyy 

23 Q Z:ii.4yA-yyr 

23 7 ZCAyyr 

23 8 71^— Z>»'t«y:7r 

24 0 yN°lx^y hmSI 

2 5 0 t^'j'-fezi/filiiiSP 

2 52 mmnmm 

[06] 
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